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In other directions, the metallurgical industries made notable
progress. Cheaper and more effective methods were discovered
of making wrought iron and steel. The three chief types of iron
are cast, wrought, and steel. The difference between them lies
in the amount of carbon they contain. Cast iron has a high
carbon content, steel a moderate, and wrought iron none at all.
The easiest to produce is cast iron, but it is a brittle metal
unsuited for many industrial purposes. When it was used in the
later Middle Ages for the forging of cannon, the results were
often disastrous. Wrought iron was produced by refining and
hammering cast iron in a forge in order to get rid of the carbon.
Steel was the most difficult metal to produce. It was necessary
to arrest the smelting process just at the point where the metal
contained the proper amount of carbon. The method was
improved about 1740 by Benjamin Huntsman of Sheffield, but
the cost of making steel remained too high for it to come into
general industrial use. Only special articles like knives and
sword-blades were made of steel.

The largest share of credit for the discovery of a better way
of making wrought iron belongs to Henry Cort (1740-1800),
though other contemporary inventors like Cranage and Onions
were working along similar lines. Cort used a reverberatory
furnace in which the heat of the flame reverberated or struck down
from the roof of the chamber. This allowed the ore and the fuel
to be kept separate. While the molten metal was heating, it was
stirred up by a 'puddling stick' until the heat of the flame had
burnt out all the carbon. The new 'puddling* process was much
quicker and less expensive than the old tedious method of beat-
ing the iron with hammers.

In regard to steel, the first epoch-making invention was due
to Sir Henry Bessemer (1813-98). The principle of the Bessemer
process (patented 1856) is the forcing of an air blast into an
egg-shaped vessel (a converter) filled with molten iron. The
intense heat burns out the carbon and the mass is quickly
reduced to wrought iron. Then small quantities of spiegeleiren,
a peculiar kind of cast iron containing known quantities of
carbon, are added, and the wrought iron is turned into steel.